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Effect of Oil Cake Banding Application on Growth and
Nutrient Use Efficiency in Maize

Ok, Jung-Hun - Cho, Jung-Lai - Lee, Byung-Mo -
An, Nan-Hee - Shin, Jae—Hoon - Lee, Yeon

This study aimed at improving the method of oil cake application in maize. The
experiment was conducted during 2 years at NAS (National Institute of Agricul-
tural Sciences) experimental field, located in Wanju-kun, Jeollabuk-do. Growth factors
and nutrient use efficiency were evaluated depending on oil cake application depth,
placement, and application rate. Difference in oil cake application method and
depth was tested in 2012 and different placements of oil cake application were
compared in 2013. Plant height, SPAD value, and dry weight of stem and corn
were investigated. SPAD value, dry weight of stem and corn were significantly
higher in oil cake banding treatment (OB5, 5 c¢cm depth) as compared to others
application methods, i.e. spreading (OS0), deep banding (OB10) and banding +
spreading (OB5S). In addition, dry weight of stem and corn of banding treatments
(OBL, OBLL) on rhizosphere and in between row (OBR) were higher than spreading
treatment (OSP). Furthermore, in case of reduced application rate in additional
fertilization did not decrease dry weight of corn and increased nutrient use
efficiency. Therefore, it is concluded that banding application in 5 cm-depth and
rhizosphere can improve growth and nutrient use efficiency in maize production.
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B A0 ART Aol BEG Wl &7 74 @4, A= FEF FEEFT A, 2
Aol Al Fo] WSt AE] AN FHE A= AAE TS 5 e
(Mer et al., 2000; Ramoliya and Pandey, 2002; Lee et al., 2004), =0l 2|3} &%o wW& X3}
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Table 1. Application method and amount of oil cake (OC) fertilizer in 2012. Spreading and
Banding are mean of application methods

Application method / depth Amount of
Treatment Source fertilization
Basal Additional (basal-additional)
CON No fertilizer - - 0-0
CHM Chemical fertilizer Spreading / 0 cm Spreading / 0 cm 9-9
0S0 Oil cake Spreading / 0 cm Spreading / 0 cm 9-9
OB5 Oil cake Banding / 5 cm Banding / 5 cm 9-9
OB10 Oil cake Banding / 10 cm Banding / 10 cm 9-9
OBS5S Oil cake Banding / 5 cm Spreading / 0 cm 9-9

Note: CON (Control), CHM (Chemical fertilizer), OS0O (Oil cake spreading application in 0 cm), OBS (Oil cake
banding application in 5 cm depth), OB10 (Oil cake banding application in 10 cm depth), OBSS (Oil cake
banding application in 5 cm depth + spreading application)

Table 2. Application method and amount of oil cake (OC) fertilizer in 2013. Spreading and
Banding are mean of application methods

Application method / placement Amount of
Treatment Source fertilization
Basal Additional (basal-additional)
CON No fertilizer - - 0-0
CHM Chemical fertilizer | Spreading / 0 cm Entire surface 9-9
OSP Oil cake Spreading / 0 cm Entire surface 9-9
OBR Oil cake Banding / 5 cm In between row 9-9
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Application method / placement Amount of
Treatment Source fertilization
Basal Additional (basal-additional)
OBL Oil cake Banding / 5 cm Localized (nearby plant) 9-9
OBLL Oil cake Banding / 5 cm Localized (nearby plant) 9-4.5

Note: CON (Control), CHM (Chemical fertilizer), OSP (Oil cake spreading application in 0 cm), OBR (Oil cake
banding application in 5 cm depth + in between row of additional fertilizer), OBL (Oil cake banding
application in 5 cm depth + nearby plant of additional fertilizer), OBLL (Oil cake banding application in
5 cm depth + nearby plant with half amount of additional fertilizer)
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Table 3. Initial chemical properties in experiment soil (2012. May, 2013. April)

pH EC T-N OM Av.P,0s K Ca Mg
(1:5) (dS/m) (g/kg) (mg/kg) Exch. cations (cmol/kg)
2012
52 0.40 0.4 73 39.8 0.3 4.3 1.2
2013
53 0.35 0.4 8.2 25.0 0.3 4.5 13

Note: EC (Electric conductivity), OM (Organic matter), Av.P,Os (Available phosphate), Exch.cations (Exchange

cations)

Table 4. The chemical properties of oil cake used in this study

C N C/N P K Ca Mg
(%) (%)
41.7 4.6 9.1 23 1.3 3.0 0.7
Note: C/N (C/N ratio)
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Table 5. Growth response of corn treated with oil cake and chemical fertilizer at oil cake
application method in 2012

Plant height Leaf color Dry weight of stem | Dry weight of corn
(cm) (SPAD value) (g/plant) (g/plant)
CON 197.4° 39.9° 81.0° 17.4°
CHM 226.4° 46.6° 94.5 41.2°
0S0 224.2° 49.9® 87.4™ 53.3
OB5 238.1° 53.0° 1113 82.9"
OB10 223.0° 47.7° 91.3% 39.9°
OB5S 222.6° 50.1*° 99.3 47.1°

* Numbers followed by the same letter within a column are not significantly different (Duncan’s test, P <0.05)

Lpg Ao ALl EFELS 19.1% (CHM), 22.7% (0S0), 23.5% (OB5), 16.2% (OB10),
21.3% (OB5S)E, 4to] & E 82 10.8% (CHM), 12.5% (0S0), 19.2% (OB5), 7.5% (OB10),
12.3% (OB5S)Z YEFTHFig. 1). A0l 88 &2 fu S8d X2 F(OB5)olA 7H =9k
o, frak AAAR(0S0)e}t FaF S5 AlH] + AHAAR|(0OBSS) =02 E94Th Ql4ko] &
FENAE nVIAZ 1 28 AH|(0BS)7) 7MY B AoZ YEhgth o)gh e

A= S ANPE AEAREY FEelgas SHAA FEsite Ae ofv]st
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Fig. 1. Comparisons of nitrogen and phosphorus use efficiency by depth of oil cake
application in 2012. The vertical bar stands for the standard error.
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Table 6. Growth response of corn treated with oil cake and chemical fertilizer at oil cake
application method in 2013

Plant height Leaf color Dry weight of stem | Dry weight of corn
(cm) (SPAD value) (g/plant) (g/plant)
CON 169.5¢ 26.7° 75.5¢ 17.0°
CHM 240.8° 44.7° 150.5° 83.5°
OSP 203.5¢ 34.7° 123.0° 59.7°
OBR 195.8° 32.5° 111.5° 67.0"
OBL 200.8° 41.0° 125.0° 73.0°
OBLL 218.4° 34.0° 147.7% 76.7°

* Numbers followed by the same letter within a column are not significantly different (Duncan’s test, P <0.05)
L5 o] A4l LEELE 15.6% (CHM), 6.0% (OSP), 10.2% (OBR), 9.4% (OBL),
10.7% (OBLL)Z, 14Fo]-&F &L 42.1% (CHM), 10.3% (OSP) 13.8% (OBR), 12.7% (OBL),
16.6% (OBLL)Z UEFTHFig. 2). 31 E A F7F 7M 2 &S Bdor, §3F A
g7t b A HAB](OSP)2} Hlaste] fuf S8LE A]B](OBR, OBL, OBLL)7} & 4-0]
Sa8oA 2+t 42%, 3.4%, 4.7%, QAo G &N 22t 3.5%, 2.4%, 63%= =S E&
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Fig. 2. Comparisons of nitrogen and phosphorus use efficiency by placement of oil cake
application in 2013 year. The vertical bar stands for the standard error.
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Table 7. The chemical properties of used upland soil after corn harvest in 2013

pH EC T-N OM Av.P,0s K Ca Mg
(1:5) (dS/m) (g/kg) (mg/kg) Exch. cations (cmol/kg)
CON 5.30° 0.33* 0.38" 8.3 11.81° 0.34° 4.70° 1.46"
CHM 5.16° 0.28" 0.35° 7.9 5.91° 0.31° 4.10° 1.69°
0osp 5.28° 0.31° 0.40™ 8.7° 17.34° 0.30° 4.20° 1.42°
OBR 5.35° 0.33 0.46° 9.6° 51.04° 0.36° 4.61° 1.40°
OBL 523" 0.33° 0.44% 10.0° 43.13° 037 477 1.61°
OBLL 5.20° 0.30° 0.39® 8.5° 15.82° 0.34° 423° 1.52°

Note: EC (Electric conductivity), OM (Organic matter), Av.P,Os (Available phosphate), Exch.cations (Exchange
cations)
* Numbers followed by the same letter within a column are not significantly different (Duncan’s test, P <0.05)
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